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The meningococcus of Weichselbaum is universally regarded as the essential specific cause of epidemic cerebrospinal meningitis, as also of certain forms of sporadic meningitis. It belongs to a small group of Gram-negative diplococci, the only other important member of which is the gonococcus. In many relationships, and especially the serological relationships, it bears a close family resemblance to the gonococcus, and if the distribution of the gonococcus were other than it is, there is no doubt that the difficulties in differentiation, surmountable though they are, might be greatly increased. Records of cerebrospinal meningitis, as we know it, are wanting before the year 1805, and the daring hypothesis has been put forward that the meniiugococcus may have arisen as a mutant form of the gonococcus, with its seat of predilection in the meninges instead of the genital tract.
It would be idle, however, to speculate further on this point at present, as research is hampered by our inability to communicate to laboratory animals either cerebrospinal meningitis or gonorrhoea, as we know them. The serological and other affinities that exist between the meningococcus and the gonococcus find an interesting parallel in those that exist between the bacillus which causes pseudo-tuberculosis in rodents and the bacillus of human plague.
The meningococcus is a delicate short-lived organism and requires for its successful isolation and for a variable time after isolation the presence of serum, ascitic fluid, or some such substance in the nutrient medium. Later it can grow without these additions, but it still retains certain properties which mark it off as an organism which cannot under any circumstances lead a saprophytic life outside the human body. These properties are its great susceptibility to (1) cold and (2) to drying. It will not grow below 25°C., and cultures kept at room temperature very rapidly die out. If no precautions are taken against drying the organism dies out even at 370 C. in a few days, but if such precautions are taken it has been found possible to keep the organism alive for so long as six weeks to ten months. The observations of various authors vary somewhat, and it is unnecessary to cite details, but all are agreed that the meningococcus is an organism which is extremely susceptible to external influences of the kind mentioned.
When found in the luimlbar fluid of cases of meningitis the meningococcus is readily identified by its Gram-negative character and its frequent intracellular disposition. After isolation, the growth is distinguished by its emulsibility in saline, its action on certain carbohydrates, and its behaviour towards an agglutinating serum. As organisms other than the meningqococcus are only very rarely met with in samples of fresh lumbar fluid from cerebrospinal cases, some of these tests may legitimately be dispensed with, especially if work is pressing; but in the case of suspicious organisms isolated from the nasopharynx of cases or carriers, identification tests have necessarily to be more strict in view of the fact that other Gram-negative diplococci, such as the Micrococcus eatarrhalis and the group of chromogenic diplococci, are liable to occur in this situation. The criteria employed for the identification of meningococci from the nasopharynx have probably not always been of a uniformly strict character, and this fact has undoubtedly to be taken into consideration in appraising the percentages obtained by various workers who have searched for carriers either during the epidemic season or at epidemic-free periods.
It would be exceedingly desirable to have an agglutinating serumli which would act with some uniformity' against meningococcal strains of various origin. In hunting for carriers it would be invaluable, but so far the difficulties presented by the fact that a considerable number of strains are relatively inagglutinable have not been surmounted. A serum prepared by immunisation with one strain may agglutinate only a small proportion of other strains. For example, Elser and Huntoon, in America, tested a monovalent serum against 65 strains, with the result that 25, or 40 per cent. of them, were not appreciably affected. Similar results have been got by Arkwright ando'ther workers.
On the other hand, some of these inagglutinable strains may have slight but definite absorptive powers and may, when injected into animals, produce serums which affect agglutinable strains, though remaining without action or with only slight action on the homologous organisms.
It is possible, however, that these difficulties may yield to further research, which -the present outbreak'will doubtless stimulate, but it has (;7 to be remembered that in the coccal group generally these serological difficulties due to apparent high specificity of the individual strain are constantly met with-for example, in the case of the pneumococcus. The phenomenon is not confined to this group, however, as very occasionally strains of Bacilluts typhosus are met with which are relatively inagglutinable, but which are able to produce agglutinins for other strains.
With regard to the distribution of the meningococcus, it has never been isolated from dust, air, or fomites generally, and indeed, its shortlived character renders very remote the possibility of its transmission by such miedia.
Apart from the actual case of the disease, the meningococcus is found in the nasopharynx of a certain proportion of persons living in more or less contiguity with cases. I will refer only to its occasional presence in the nasopharynx of healthy persons at epidemic-free periods. In the book on the carrier problem by Arkwright and n)yself 1 a list of observations on this point is found, and Sophian in his book,2 publishes a similar list. Some observers have found a small percentage of carriers in such populations, while others have found none, but thetotal number of cases examined has not been large. The only large series is that by Mayer and Waldmann (1910) , who examined 9,111 men in the Munich garrison at an epidemic-free period and found roughly 2 per cent. of carriers amongst them. In a recent paper in the British Medical Journal Sir William Osler quoted these figures and added a point of exclamation, the inference to be drawn probably being, that he (Sir Willianm) was inclined to subscribe to Mayer's sweeping generalisation from his figures, namely, that the meningococcus was a ubiquitous organism occurring in 2 per cent. of normal people. This question is, of course, a most important one. If one were to accept a generalisation of this kind, it would amount to placing cerebrospinal meningitis on the same plane as pneumonia, where epidemiology does not come in-that is, if we accept the current view that a person gets pneumonia by infection from a strain which has been growing saprophytically in his respiratory tract. Now, it must be said that at the time some doubt was cast on these observations of Mayer by-his own compatriots, and in a footnote to his paper Mayer refers to this feeling of scepticism; but probably the feeling was one rather of disagreement with his generalisation above referred to. In my view there is no reason to doubt the figures, I Ledingham and Arkwright, " The Carrier Problem in Infectious DiseaEes," Lond., 1912. 2 Sophian, " Epidemic Cerebrospinal Meningitis," Lond., 1913. but in appraising them one has to remember that the population examined was one in which cases had been occurring yearly. It is therefore not at all improbable that some of his carriers revealed at the meningitis-free period had been chronic carriers for some months, while others had been infected by ajich carriers. As-a matter of fact, Mayer adithits that four out df thirty-five persons who were carriers during the meningitis season proved to be still harbouring the meningococcus at the meningitis-free period. The way in which one carrier gets surrounded by a zone of carriers has been very clearly demonstrated by Selter, whose observations are to be found in the book on the carrier problem.
The presence of such carriers at an epidemic-free period is indeed necessary to explain the peculiar manner in which cerebrospinal meningitis springs up in areas between which and previously infected areas no apparent connexion can be traced. The chronic carrier, with probably a zone of carriers round him, acts as the bridge between one epidemic and the next. A generalisation, therefore, like that propounded by Mayer is entirely unjustified at the present time, and is calculated to give a false sense of security to the general and medical public. ONE of the most out-standing features of epidemics of cerebrospinal meningitis is the isolation or want of ascertained contact between the cases of the disease. This has been dwelt on and emphasised by previous speakers. The majority of houses attacked afford only one case, but the proportion varies in different epidemics.
In the Texas epidemaic (1912) reported by Steiner [10], out of 2,135 cases 313 (14'7 per cent.) occurred in houses with more than one case, and of 1,975 houses attacked 135 (6&9 per cent.) had more than one case. It is, however, a feature of such multiple house attacks that the cases have often occurred simultaneously in the same house, as in the striking occurrences reported by Robb [9] at Belfast, when five cases occurred almost simultaneously in one house on two separate Lister Institute, Chelsea.
